MACHINE-ASSISTED TRANSLATION (MAT): 



(19)IIStTH] 

s^H^rFJtap) 
mmw- 11-40025 

(43)[2HS0] 

¥fifell¥(1999)2^ 120 
(54)[3§^<D£f^] 

H01H 37/76 
C22C 28/00 
30/00 

[FI] 

H01H 37/76 F 
C22C 28/00 B 
30/00 

mmm] mm 
i 

[tBlTOg] FD 

[±mm 3 



(19)[ISSUING COUNTRY] 

Japan Patent Office (JP) 

(12)[GAZETTE CATEGORY] 

Laid-open Kokai Patent (A) 

(11)[KOKAI NUMBER] 

Unexamined Japanese Patent Heisei 11-40025 

(43)[DATE OF FIRST PUBLICATION] 

February 12, Heisei 11 (1999. 2.12) 

(54)[TITLE OF THE INVENTION] 

Alloy-type thermal fuse 

(51)[IPC INT. CL. 6] 

H01H 37/76 
C22C 28/00 
30/00 

[FI] 

H01H 37/76 F 
C22C 28/00 B 
30/00 



[REQUEST FOR EXAMINATION] No 
[NUMBER OF CLAIMS] 1 
[FORM OF APPLICATION] Electronic 
[NUMBER OF PAGES] 3 



12/7/2005 



1/14 Copyright (C) 2005 The Thomson Corporation. 



(21)[IU8#-J§-1 
#IB¥ 9-212530 



(21)[APPLICATION NUMBER] 

Japanese Patent Application Heisei 9-212530 



(22)[ffl£B] 

^9^(1997)7^23 0 

(71) [tHKA] 

[flU3U#-§-] 
000225337 

@11#28^- 

(72) [3B«#] 
[ft*] 

mm mm 

AIRTli^ffeEASlrtlTSll* 

rt 

(74)[ftJ!A] 
[ft£Xfi£^] 

®n mm 



(22)[DATE OF FILING] 

July 23, Heisei 9 (1997. 7.23) 

(71) [PATENTEE/ASSIGNEE] 

[ID CODE] 

000225337 

[NAME OR APPELLATION] 

Uchihashi Estec Co., Ltd. 

[ADDRESS OR DOMICILE] 

(72) [INVENTOR] 

[NAME OR APPELLATION] 

Saruwatari, Toshiaki 

[ADDRESS OR DOMICILE] 

(74)[AGENT] 
[PATENT ATTORNEY] 

[NAME OR APPELLATION] 

Matsuduki, Yoshikatu 



12/7/2005 



2/14 Copyright (C) 2005 The Thomson Corporation. 



JP11-40025-A 



THOMSON 
* 



(57)[mm (57)[ABSTRACT OF THE DISCLOSURE] 



1] [SUBJECT OF THE INVENTION] 

fE®HS^#86 o C~90 o C-t\ It is yield temperature 86 degree C-90 degree 

1>(61fiffi©£&!Sffll£fc3.-X£ C, and provides the alloy-type thermal fuse 

l?J?l^$!cf£"t*#'-5"n ^S^SSti which can moreover manufacture the alloy-type 

— X£rg§#ti-5 0 thermal fuse of low resistance easily. 

[PROBLEM TO BE SOLVED] 

IS^^^j^n^^^rtrL-Xzcu-^ in the thermal fuse which uses a 

>hkirZ)j[!L!g.t=L— X^joVvr, low-melting-point fusible alloy as a fuse 

i&M&*1M'n'k<D / n &&B.f&ti % , element, alloy compositions of a 

BiO. 3~6j|Jk 0 /cK Cdl0~18fi low-melting-point fusible alloy are 0.3 to 6 

Sn35~48Sft%, weight% of Bi, 10 to 18 weight% of Cd, 35 to 48 

nX'h&o weight% of Sn, and Remainder In. 

mmmmm] [claims] 

[tmrnu [claim 1] 

{Sil&'^T^-a &£t^--X;xl^ A alloy-type thermal fuse, in which in the 

vh<h-f 5£££it3.-X(;L:}o^T, thermal fuse which uses a low-melting-point 

i&M&ntMa- &W^^I$c#\ fusible alloy as a fuse element, alloy 

BiO. 3~6jiik%> CdlO~18Jt compositions of a low-melting-point fusible alloy 

m%, Sn35~48fift%, ?%$¥>l are 0.3 to 6 weight% of Bi, 10 to 18 weight% of 

nX*foZ>^t%¥fWt.bir%££W%. Cd, 35 to 48 weight% of Sn, and Remainder In. 

[^mmrmtumm] [detailed description of the 

INVENTION] 



[%W<DmirZ>&WftW] [TECHNICAL FIELD OF THE INVENTION] 



[0001] [0001] 
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#^^f±-a^M£Jf k^-Xtc: This invention relates to an alloy-type thermal 

H1"5t>OT*6o fuse. 

[V£&<D&ffi] [PRIOR ART] 

[0002] [0002] 

^^MS^t^-Xfi N — %i(DV An alloy-type thermal fuse connects a 

-K^r^^teRi^pT^^^itCt: low-melting-point fusible-alloy piece (fuse 

a. — X^u/yh) SrSSML N ffifii element) between a pair of lead wires, it applies 

&^^&&}i±^77y?* : frWi a flux on a low-melting-point fusible-alloy piece, 

^PL, Z-(r>7yy97^#kM > xi&ft i k it is the composition which surrounded this flux 

lfe^ffT^Hb/ctii75c"Cfc l 9, f£ application alloy piece with the connector insert. 

II1~^#fE^$ll§}-lx9ttttT It is used attaching to the electrical equipment 

{$.Fft&ti£> 0 which should be protected. 

[0003] [0003] 

Z(D*Mu-, W^W&fr^hWM^ In this case, if electrical equipment generates 

^W^T^ts %<r>R&WiZ.£0i& heat by an excess current, a low-melting-point 

R^^S^&/trt s iRffifb£tU fusible-alloy piece will be liquid-phase-ized by 

Z<Dfe&&foi> l WL\^ffil>ti7 that generating heat, the molten metal 

7y?xt<D&fcT, ^Si3S^Jl£ conglobulates with surface tension under 

cWi^fb^H, BfctMfcroiifTK. coexistence with the already melted flux, 

£VftW\£friX^^^<DMMfcM advance of spheroidized parts and the 

fflx&tiZo supplying electricity to equipment is interrupted. 

[0004] [0004] 

±.1&&M&^fe&&lz?gjk&ti One of the requirements demanded of the 

5Sc#W — o(±, Hffi^irfKtB above-mentioned low-melting-point fusible alloy 

B.t<D?$<D^1ifc&ffi$ l fc$t\/^b is that the solid-liquid coexistence region 

T*fo<5o ^tfcfrhs 'n&fc between a solidus line and a liquidus line is 

*5^Tfl, m^tm^Btom narrow. 

t£|lfl£*#$ji s #ftU w(D^i^Sc That is, in alloy, a solid-liquid coexistence region 

fcl:j3^Ttt^ffi^fclltHtfcffc usually exists between a solidus line and a 

JKffi^W .liquidus line, it is in the state where the 

ttfltfcilx-Tl^Sfcto^^ ±I2W solid-phase grain dispersed in the liquid phase, 

#^fc#Was#£^5^Tfettja* in this region. 



12/7/2005 



4/14 Copyright (C) 2005 The Thomson Corporation. 



JP11-40025-A THOMSON 



t£o*T\ Mi£t(^fi Since it also has the characteristic like a liquid 
Jg.&Tt't 3) phase, the above-mentioned spheroidized 

^JSt" ( ATt-f 5) parting may occur. 

*C\ fSife^ "J^-a^jt^^^^b Therefore, spheroidized parting of the 

^l$r^ti2)Pltbt4^fc5o Mb low-melting-point fusible-alloy piece may be 
T N frfrZ>tfk§&& vJMu- carried out by the temperature range (DELTA) 

ffll/^cfiittrL-X^joV^Tti, (referred to as T) which belongs to a solid-liquid 

t^-Xoii/^^h£S/5 5 (T- A coexistence region before liquidus-line 

T) ~ Ttte&U&iuiSlXWlit'f temperature (it sets this temperature to T). 

f, fi£oT, ATrtM^fcS^^ In this way, it is, so that it must be dealt with as 

i~fet>h, @?$^#i$#^VM5 what operates in the thermal fuse using this 

if, a^t^-Xo^iJjfii^fBffl low-melting-point fusible-alloy piece by the 

(D/^yy^Sr/h^LT, tUSt:^— temperature range from which fuse-element 

X&P)lfe(D$ifei[E L &Xi / tW)& s £ temperature is set to -(T-(DELTA) T) T, therefore 

ZZbfcX^&o fifot, fiJ^t^ T (DELTA) is smallness, namely, it can operate 

— X(Dh^- — X^U/>hhlsX$. a thermal fuse by a fixed fixed temperature by 

ffl^S-a^cfi, STO^^^ making variation in the action temperature 

^tf&^^Ztfc^^i&fri&o 3L range of a thermal fuse into smallness, so that a 

fi^t^ — X©ta- X^l^ solid-liquid coexistence region is narrow. 

Vhf±> £I^JtW^tW£ffl£ti Therefore, it is first required for the alloy used 

Z>frb, l!3l#nX/S^#£Tfo5:: as a fuse element of a thermal fuse that a 

.tfi^>k£friZ)o solid-liquid coexistence region should be 

narrow. 

Furthermore, the fuse element of a thermal fuse 
is used with the form of a linear piece, therefore 
It is required that it can perform wire-drawing 
machining. 

[0005] [0005] 

[%wmmis£otirz>mm] [problem to be solved by the 

ftW)Ul£tinoo°C£XT(D INVENTION] 

^^SiS^t:^ — X<tU±, Formerly, as the alloy-type thermal fuse whose 

fi^95°C<Z)Bi-Pb-Sn^*0 B B yield temperature is 100 degrees C or less, 

- X^u/yhbi~6h what uses the Bi-Pb-Sn type eutectic alloy of 95 
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^iHifiS72 j C(HtliiftfflS7 degrees C of melting temperatures as a fuse 

0°C, MHffij^72°C) (DB\-P element, and the thing which uses Bi-Pb-Sn-Cd 

b-Sn-Cd^(Bi50SS%> alloy (50 weight% of Bi, 25 weight% of Pb, 12.5 

Pb25Sfi%, Snl2. 5^*%, weight% of Sn, 12.5 weight% of Cd) of 72 

Cdl2. 5j||t%)3rt:^ — Xxi/^ degrees C of melting temperatures (solidus-line 

yhbi-ZhtOffitflRl&tiX^^o temperature of 70 degrees C, liquidus-line 

LfrLtefrb, ^tib<DiHLBtt=L— temperature of 72 degrees C) as a fuse element 

X(Dftm&£<Dmmfr &20°CU are used widely. 

JiklkiiU rtl^oraro^Wia However, the isolation width of the yield 

SSr^it)fiS<i:i"5ffi.St:3. — X temperature of these thermal fuses amounts to 

/^ic^^tiSo 20 degrees C or more, the thermal fuse which 

makes the intermediate temperature between 
these yield temperature is demanded. 

[0006] [0006] 

tS*. @*fc###a s 80 , C~9 A Bi-ln-Sn eutectic alloy (eutectic-point 

Otro^llft^ ^<DlgJ$<7)rti^ temperature 82 degrees C, eutectic 

SSfcA-Xwf^ftiiT^-CtS compositions Sn 46 weight%, In 50 weight%, 

ISIl(4 0 CWrt) ^fo6f&ii,£U± Bi weight%) is public knowledge as a 

A//c<hLT N Bi — In — Sn^ea'p low-melting-point solder in the range (less than 

&(&Jl^fiS82 < t\ ^SUflfijc 4 degrees C) which is between solid-liquid 

Sn46fii%, In50S4%, Bi4 coexistence region 80 degree C-90 degrees C, 

Sft%) /5^&~efc<5#\ and the width of the region can formerly accept 

i§5<, t^L— X^i/^vh^LTW^P on the action of a thermal fuse. 

I^Htfc 1 !), fiiSt^- — Xcob However, brittleness is high and the machining 

^ — X^l^yh£LT<7>f£fflfiES as a fuse element is the most difficult. 

H^feSo The use as a fuse element of a thermal fuse is 

difficult. 

[0007] [0007] 

^ZX\ ^ftSMAf^jo^T^ 3S Then, in this applicant, the reference-standard 

Jp&LfiJc^Snl. 0S1%, In52. composition already proposed 1.0 weight% of 

5S4%, 3»lf|JBi»tttllftiaS8 Sn, In of 52.5 weight%, the liquidus-line 

7°C, @fK##4£rti3 < C0)^&£: temperature of 87 degrees C of Remainder Bi, 
tzL— X^W^h<?ri"S and the alloy-type thermal fuse that uses as a 

Igfca-X&IPEWl HUfc^fiJcS fuse element alloy which is 3 degree C of 
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¥&mmi 39398-^-) 0 L^L 

fmmte, Bi*^#<, sn*^/> 

^®JSS86°C~90°C<7> 



solid-liquid coexistence area (Heisei 5 Patent 
application No. 139398). 
However, in this alloy-type thermal fuse, the 
electric resistance of a fuse element is slightly 
high, and it may receive the use limitation on 
current capacity. 

The main causes of this electric resistance high 
in comparison have many amounts of Bi, and 
the amount of Sn is in few things. 
However, it reduces Bi by the type of the 
above-mentioned reference-standard 
composition, if Sn was increased, it will deviate 
from the conditions of yield temperature 86 
degree C-90 degree C. 



[0008] 

6°C~90°CT\ Lfrht&&tfi<n£ 



[0008] 

Objective of the invention is yield temperature 
86 degree C-90 degree C, and is providing the 
alloy-type thermal fuse which can moreover 
manufacture the alloy-type thermal fuse of low 
resistance easily. 



[0009] 



[0009] 



v Y ti- 6 UJM. t a. - X \z *s v vt N 
BiO. 3~6fift%, Cdl0~18i 

*%, sn35~48a*%, mm 

So 



[MEANS TO SOLVE THE PROBLEM] 

In the thermal fuse to which the alloy-type 
thermal fuse of this invention uses a 
low-melting-point fusible alloy as a fuse 
element, alloy compositions of a 
low-melting-point fusible alloy are 0.3 to 6 
weight% of Bi, 10 to 18 weight% of Cd, 35 to 48 
weight% of Sn, and Remainder In. 
It is the composition characterized by the 
above-mentioned. 



[0010] 



[0010] 
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^ t - Xx u ^ y H _k 



[EMBODIMENT OF THE INVENTION] 

It can use a case mold, a base-plate type, or 
resin dipping type all for the form of the 
alloy-type thermal fuse of this invention. 
As a case mold, it welds the fuse element of a 
linear piece between the lead wires which it 
opposes by a straight line mutually, it applies a 
flux on a fuse element, it passes through a 
ceramic tube on this flux application fuse 
element, it welds the fuse element of a linear 
piece at the front end between the axial type 
which sealed between each end of this tube, 
and each lead wire with the adhesive, for 
example, an epoxy resin, or a parallel lead wire, 
it applies a flux on a fuse element, cover a 
ceramic cap for a flatness on this flux 
application fuse element, it can use the radial 
type which sealed between the opening of this 
cap, and lead wires by the epoxy resin. 



[0011] 

777^i^ta-Xxl/^ 



[0011] 

As the above-mentioned resin dipping type, it 
replaces with envelopment of a ceramic cap 
and can use the radial type which provided the 
epoxy-resin coating layer by the immersion to 
epoxy-resin liquid on the flux application fuse 
element. 



[0012] [0012] 

l.ttt&WMbL.Xit't, >t"®I^— It welds the fuse element of a linear piece at the 

ttfrMikMU&Wrttzft&U&fc front end between the electrode of the 

O-^co^^i^^fei^^^^itcot insulation substrate which provided a pair of 
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layered electrode in one surface as the 
above-mentioned base-plate type, it applies a 
flux on a fuse element, it connects a lead wire to 
the rear end of each electrode, it can use what 
provided the epoxy-resin coating layer on 
insulation-substrate one surface, and is made to 
any system of an axial or a radial. 



[0013] 

iiBfca.-Xaclo^hfctt, Bi 
0. 3~6li% > Cdl0~18fi 
*%, Sn35~48fift%, Ml 
ru #f $L<fi, BiO. 5~4l 
*% s Cdl2~14fift%, Sn39 

-42^*%, mmn<D££mtf 



[0013] 

It uses 0.3 to 6 weight% of Bi, 10 to 18 weight% 
of Cd, 35 to 48 weight% of Sn, Remainder In, 
and the thing that preferably drew a line in 0.5 to 
4 weight% of Bi, 12 to 14 weight% of Cd, 39 to 
42 weight% of Sn, and the alloy base material 
of Remainder In for the above-mentioned fuse 
element, while it has been a cross-sectional 
round shape, it can use it, carrying out forming 
by compression still more flatly. 



[0014] 



[0014] 



±.t£(DitMB.f&<D&-m%B.J&lZB Reference-standard compositions of the 

i:2. 911%, Cd:13. 6j| above-mentioned alloy composition are Bi:2.9 

S%, Sn:40. 8fift%, In: 42. weight 0 /©, Cd:13.6 weight%, Sn:40.8 weight%, 

7S*%T?fc"5, iffii?alli8 and ln:42.7 weight%. 

7°C, Hf$*#J$ rh fi4°C"C£> 87 degrees C and solid-liquid coexistence area 

<5„ of liquidus-line temperature are 4 degrees C. 



[0015] 

-x^^hfi&fctfc^fflgt: 

yhii-SSSta-Xof^KM 
S(i90 o C~86°C<t^6o 



[0015] 

In an alloy-type thermal fuse, thermal-fuse 
surface temperature becomes higher about 1 
degree C compared with fuse-element 
temperature for the thermal resistance between 
the thermal-fuse surface and a fuse element, 
the yield temperature of the thermal fuse which 
uses the above-mentioned standard 
composition as a fuse element constitutes 90 
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degree C-86 degree C. 

[0016] [0016] 

AitiWLJ&(D&4k\zi3\/^Xte, Sn A ductility required for a drawing is given by Sn 

Iklfln\z£y)jfa3\£iz.&^t£M& and In in the alloy of the above-mentioned 

i>*-$Z-t>tls Bi&t/CdldctlJB!^ composition, melting point is made about 90 

^90°Ci£r<f-£tk 89°C— 85°C degrees C by Bi and Cd, it is set as melting 

<DM&(\Mfaf&bl&fa1i&k(D?$(D point (temperature between a solidus line and a 

&Bt) KWtfe&ti&o -tfSCdi;^ liquidus line) of 89 degree C-85 degree C. 

^olS^fifi, Bi£0. 3~6fifi% Above Cd and its blending quantity, in small 

H^^Jk^U Sn£35— 48S amount of Bi 0.3 to 6 weight% and in 

M%b\s^?lt%ltf}&ik<DhbX\ comparatively large amount of Sn 35 to 48 

?flftta. — X^fijf^iagrortiS: weight%, makes possible that the width of the 

±2°C (88°C%:tp *bbL>X) i^f*)(^ operating temperature of a thermal fuse is in the 

$\$>&Zt : &'^$&^ 1 LXtS } 9, Sn range of +/-2 degrees C (centering on 88 

fcMlsBi&ftftiZ'PMki-ZZb degrees C) or less. 

tict^x t^x — t>Y<D%53' By making Bi into a small amount sufficiently to 

t£fe%%WlKfcfcM&X%Z>o Sn, it can attain low electric-resistance-ization 

with a sufficient fuse element. 

[0017] [0017] 

&3o, JilEro77y^^^J±x ii In addition, the thing in which melting point is 

^\ Bfcj&;0 s fc3.— X^U^yY<OM lower than melting point of a fuse element is 

^ctOtteV^W^j^ffl^^x ffl usually used for the above-mentioned flux, for 

xJ4\ nvV90— 60lifiglK *x example, it can use 90 to 60 weight-parts of 

T ] Jy^lO—40MmU, ffi'&M rosin, 10 to 40 weight-parts of stearic acids, and 

0~3fi*aS:ffiffl"C*So - 0 to 3 weight-parts of activators. 

pyy(i(i, ^n^y, §£t£ in this case, it can use natural rosin, 

Pv^(0ij;i}i\ zkSSov^ modification rosin (for example, hydrogenation 

IkD^^lpP^&l^ti rosin, disproportionated rosin, and 

bWlS ©tfv ; > / £:{£ffl~e# > ffitt polymerization rosin), or such purification rosin 

^iJCifi, v^ni^yuT^^O^KtS for rosin, and can use hydrochloride, 

^^B&^f Srffiffl't^So bromic-acid salt, etc. of a diethylamine for an 

activator. 

[0018] [0018] 
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*55WtJ:ixfi, W}ftU&&8 According to this invention, it is 

6°C—90°CT\ /^o{£}g;}7L<D^ operating-temperature 86 degree C-90 degree 
&MflLj£t^-X& C, and can manufacture the alloy-type thermal 

l 9"?Mis't"6^<!:^*C#5o fuse of low resistance by the good yield. 

kltlfctDMIfcffilfrbhWhfrX'fo This is clear also from the following Example. 



mmm] [examples] 

immmi] [example 1] 

Bi:2. 9fi4%, Cd: 13. 6 2 Bi: 2.9 weight%, Cd:13.6 weight%, Sn:40.8 

Jt%, Sn:40. 8J|Jt%, In: 42. weight%, In: It drew a line and processed the 

7j|fi%<7)^£iSfiJ&<Dft^£ll base material of 42.7weight% of an alloy 

^I^LTfiflO. 6mm(D^idni composition into the line of diameter 0.6 mm. 

Lfdo l£W *Mo^T£>3l It makes the draw-down rate about one dice into 

3r6. 5%tL s $&3l£ii£t:£:45m 6.5%, it made drawing speed into 45 m/min. 

/mintLtzfcs H?rHf±^M~Cfc However, there was no disconnection. 

ofc 0 Z(Dl&<Dl&foi)M.&B\feLtc When the resistance value of this line was 

k^Z>, 0. 6 Q /m-Cfcofco ^co measured, they were 0.6(OMEGA)/m. 

^%fk£6mm\z$}$iLXtzi — X It cuts this line to length 6 mm, and considers it 

^u/yhtL, ISiSiaStxL — X as a fuse element, it made the cylindrical-shape 

SrfNtLfco y-K&Kifi^MIO. thermal fuse. It used the tinning copper wire of 

6mm(75^y^r^/^Sr x fUffcdfi outer diameter 0.6 mm for the lead wire, the 

ft^l . 5mm(Diry? y^ftj £\ ceramic tube of internal diameter 1 .5 mm for the 

77y?xfcfeui/y80M1k*$k cylinder, the composition of 80 weight-parts of 

*"rTV >^20S4p|^iaj$£\ rosin and 20 weight-parts of stearic acids for the 

^^M^^^^^it(D^y^^--y flux, and the epoxy resin of a room temperature 

WfllSrftffl Lfco setting for the adhesive. 

[0019] [0019] 

ClO^ffi^Jn" 50©£\ 0. IT is It immerses these 50 Example items to an oil 

^T<7)lEfift£iifLLoo, #fi bath with a temperature increase rate of 1 

iiiSl^/l^W^/^^lcjf degree C/1mins, supplying electricity a 0.1A 

il, j^Kff ^J:6iiS;^llr0#^^" electric current, when the oil temperature at the 

-^'/^^mS ; SrfJJ^L/c:i:^6^ 88 ± time of the supplying electricity interruption by 

l°C<D^MtiXh^>tZo -h cutting was measured, it was within the range of 
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IEUfc^JB^c<7)f5BBrt"CfctL 88 +/-1 degrees C. 

fi\ W)i¥M.&. : fc88Xl>$:$ 1 'bhL>X Moreover, when it was within the range of said 

±2 c C©$6Hl*Jtc:*ft*t#Swi:S: alloy composition, it checked that it could put in 

ItlSL/Co an operating temperature within the limits of 

+/-2 degrees C centering on 88 degrees C. 

[0020] [0020] 

[itl&#U]Snl. 0fifi%, In5 [Comparative Example 1] 

2. 511!%, Bi46. 5SS%0-^ It makes it be the same as that of an Example 

&$&f&<DMU$:$.RlL>tzSX#\*, except having used the base material of an 

^MMtWl^^X , B^l^Ltc alloy composition of 1.0 weight% of Sn, 52.5 

iS££0. emm^i^ta-Xxi/ weight% of In, and 46.5 weight% of Bi, it made 

^h^LTftj^S^t^— X^fjn the cylindrical-shape thermal fuse by using as a 

fiJcLfco U&%f&ltM1&$l ltii fuse element the line of diameter 0.6 mm which 

\$WiCXfoitzfc, ta-Xxi/^ drew a line. 

yb(D^tfii$.fe, I. 9Q/mX\ The temperature characteristic was nearly 

tt$lW<D3i% $X±X*fo<otz 0 identical to Example 1 . 

However, the resistance value of a fuse element 
was 1.9(OMEGA)/m, and was more than triple 
of Comparative Example. 

[0021] [0021] 

[JttSE^J2]{Sitt^nrffiE^^, S [Comparative Example 2] 

n46gft%, In50Sfi%, Bi4S It used the alloy with 46 weight% of Sn, 50 

fi%, &£h&U&82°C(D&&$: weight% of In, 4 weight% of Bi, and an 

fflV^Co Jl&3l#fc<fc5ttlftffcA>l5 eutectic-point temperature of 82 degrees C for 

ii&fcfe, 0teK^i^B£*fefc: the low-melting-point fusible alloy. 

MMBitL, roftBlftSrfca.— X Thin-line-izing by drawing, or since it is difficult, 

^u^hirbTllJfi^ililRlfilJClL it thin-line-izes by the rotating-drum type 

TltiSifiSfca-X^rf^fifebT^ spinning method, when the cylindrical-shape 

iJj?UJt£$y£Lfc£::<5, t^-X thermal fuse was made like the Example by 

^u^yh^it B H 0 ^ja^82°C^ii having used this thin line as the fuse element 

LTk^HfrL&V^>Wj&s#3&#i£ and yield temperature was measured, many 

Ufco -tUi, HHsKy^sSBS^fe things which it does not cut even if a fuse 

<Dtz&\z.tzL—X^u^yh%:Wifc element reaches the eutectic-point temperature 

H^Wtik&tl&ttfil&t&Zti. i©St of 82 degrees C existed. 
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4kl&19Mi*%kt£'oXt=L — Xxi/ it is presumed that the thick oxide film is formed 
*>b&i&Wi&in>lBM<t&>1tlb'V on the fuse-element surface due to the 
fo&kW.'£&fo : £> 0 rotating-drum type spinning method, this oxide 

film constitutes a sheath, and a fuse element 
becomes difficult to be thermal-cut. 



[0022] 



[0022] 



^86°C~90°CT\ T^oj&fgft-C 



[ADVANTAGE OF THE INVENTION] 

According to this invention, it manufactures a 
fuse element by the drawing with the sufficient 
efficiency of a low-melting-point fusible-alloy 
base material, it can provide the alloy-type 
thermal fuse which is operating-temperature 86 
degree C-90 degree C, and can enlarge current 
capacity sufficiently in low resistance using this 
fuse element. 
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